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METHOD FOR PRODUCING A COVER THAT CAN BE PLACED 
ON THE END OF A MOTOR VEHICLE EXHAUST PIPE, AND A 
COVER PRODUCED ACCORDING TO THIS METHOD 

The invention relates to a method for producing a cover made of a special steel 
blank which can be deep-drawn and placed on the end of a motor vehicle exhaust pipe, and 
a cover produced in accordance with the invention. 

Such covers are used as an ornamentation on the end of the exhaust pipe 
protruding from the rear of a motor vehicle. For this reason the non-rusting basic material, 
the special steel, and the appearance of the surface of the cover are of decisive importance. 

As a rule, known covers of this type are bent from a special steel blank into a 
sleeve-shaped body and are welded together at the joint on the shell circumference. This 
requires a considerable outlay for labor, in particular in the course of the manufacture and 
finishing work for the weld seam. The result of this is that covers produced in this way are 
very expensive. 

It is the object of the invention to provide a method of the type mentioned at 
the outset, by means of which such covers can be produced in one piece without welding 
work and without the finished cover experiencing impairments which make the cover less 
valuable or even turn it into waste. 
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In accordance with the invention, this object is attained by the combination of 
the following method steps which follow each other directly: 

.) 

a) a circular blank (10) is made from a special steel plate, 

b) a cup-shaped beaker (10.1, 10.2, 10.3, 10.4) with a bottom (11.4), which is 
inclined in respect to the longitudinal axis (25) and has a diameter (Dl, D2, D3, D4) which 
is reduced in steps, and a shell length (LI , L2, L3, L4) which increases in steps, is drawn in 
several deep-drawing operations, 

c) a centered hole (13) with a rim (14) which is ring- shaped toward the shell 
(12.4) is punched into the bottom (1 1.4), 

d) the shell (12.4) is cut vertically in respect to the longitudinal axis (25) of the 
beaker (10.4) to the required length (Lo) and a condensate (16) and/or a fastening hole are 
cut into the shell (12.5), 

e) the rim (14) of the bottom (11.4) is bent-in parallel in respect to the 
longitudinal axis (25) and is subsequently crimped into the beaker (10.6) to form an end (17) 
in the shape of an arc of a circle, and 

f) at the finish the end section (18) on the cut open front (15) of the beaker 
(10.7) is tapered for decreasing the diameter. 

In this connection it is crucial that these method steps are performed directly, 
i.e. in short periods of time, one after the other. Since the axial dimension of the cover is 
) considerable for a deep-drawing method, the deep-drawing process must take place in several 
deep-drawing steps with diameters decreased in steps and a shell length increased in steps. 
These are followed by the method steps for forming the two open front faces of the cover, 
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wherein the crimped rim and the tapered end section of the cut-off shell result in the final 
shape of the cover by means of appropriate method steps. 

In connection with one embodiment care must be taken in the method steps that 
the transition from the inclined bottom to the shell of the various deep-drawing steps is 
always rounded, so that no damage occurs, particularly in the transition area from the bottom 
to the shell of the drawn beaker. 

Regarding the inclination of the bottom in respect to the longitudinal axis of 
the beaker it is provided that the bottom is inclined in respect to the shell of the various deep- 
drawing steps at a diameter by approximately 70°, or 1 10°, in respect to the longitudinal axis. 

So that the front face of the cover facing the motor vehicle, and possible 
openings and/or holes in the shell of the beaker can be cut in a simple manner, an 
embodiment provides that the cutting-off of the shell to the required length and the cutting 
of the condensate drain opening and/or fastening hole are performed together. These method 
steps can be performed together, since they are performed in the same processing direction. 

If it is provided that prior to crimping of the end in the form of an arc of a 
circle the bore in the bottom is shaved, the crimped end of the beveled front of the beaker 
becomes uniform. 

A cover produced in accordance with the invention is distinguished in that it 
is embodied in one piece in a sleeve-like manner, wherein a front end, which is inclined in 
respect to the longitudinal axis, is provided with an end crimped in the shape of an arc of a 
circle, and wherein the other front end extending perpendicularly in respect to the 
longitudinal axis in the adjoining end section has a diameter which is less than the diameter 
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of the remaining shell. The crimped end provides stiffening and avoids sharp edges, while 
the tapered end section stabilizes the drawn cover and prevents undesired contractions of the 
material because of tensions occurring in the material. 

The shell of the sleeve-shaped cover is provided with an opening and/or a bore, 
which can be used as a condensate drain or as a connection of the cover with the exhaust 
pipe. 

The invention will be explained in greater detail by means of an exemplary 
embodiment represented in the drawings. Shown are in: 

Fig. 1 , a circular blank as the initial basis for producing a cover made of special 

steel, 

Figs. 2 to 5, four deep-drawing processes for beakers as the pre-products with 
diameters reduced in steps and shell lengths increased in steps, 

Fig. 6 and 7, cutting and punching the hole in the bottom of the beaker, 

Fig. 8, cutting the shell of the beaker to size and cutting an opening and/or a 
bore into the shell of the beaker, 

Fig. 9, shaving the hole in the bottom, 

Fig. 10, a tool for the vertical alignment of the rim in the bottom, 
Fig. 1 1, a tool for crimping the rim, 
Fig. 12, tapering the end section of the shell, 
Fig. 13, a vertical section through the finished cover, 
Fig. 14, a plan view from the front end with the tapered end section on the 
sleeve-shaped cover, and 
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Fig. 15, the crimped end of the beveled front end of the finished cover in an 
enlarged partial view. 

The circular blank 10 represented in a lateral view in Fig. 1 is produced, 
preferably cut, from a special steel plate which can be deep-drawn, of a diameter Dl of 190 
mm, for example, and a thickness do of 1 to 1.2 mm, for example. 

In a first deep-drawing process, a beaker 10.1 with an inclined bottom 1 1.1 is 
drawn by means of a deep-drawing process, whose diameter Dl = 1 17.7 mm, and the shell 
12.1 is brought to a shell length LI. In this case the inclination of the bottom 11.1 in respect 
to the longitudinal axis 25 of the beaker 10. 1 on a diameter is 70° or 1 10°, as shown in Fig. 
2. 

In the following second deep-drawing process, the beaker 10.2 is drawn with 
a smaller diameter D2 = 96.95 mm, but a greater length L2 of the shell 12.1, so that the 
beaker 10.1 in accordance with Fig. 1 has become the beaker 10.2, as shown in Fig. 3. 

A further, third deep-drawing process follows, in which the beaker 10.2 in 
accordance with Fig. 3 is changed into a beaker 10.3 in accordance with Fig. 4, with a 
diameter D3 = 79.5 mm and a length L3 of the shell. 

The deep-drawing process is ended in a fourth method step, in which finally 
the beaker 10.4 is created with the final diameter D4 = 68.7 mm and a length L4 of the shell 
10.4 in accordance with Fig. 5. The lengths LI to L4 result automatically, since the initial 
circular blank 10 is defined. 
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As Figs. 6 and 7 show, the slide is trimmed with a clipping punch 20 and a 
centered hole 13 is punched into the bottom 1 1.5 with the punch 30, so that an annular rim 
14 remains around the hole 13. 

Fig. 8 shows a cutting tool 40 and a punching tool 50, by means of which the 
length Lo of the shell 12.5 of the beaker 10,5 in accordance with Fig. 7 is shortened to the 
required length, wherein the resultant front face 15 is oriented perpendicularly in respect to 
the longitudinal axis 25 of the beaker 10.6. An opening 16 and/or a bore are punched into 
the shell 12.5, wherein cutting of the shell 12.6 and punching of the diameter 16 and/or the 
bore can occur simultaneously, since both work directions of the processes are the same. 

As Fig. 9 shows, the bore 13.1 can be shaved in order to position the rim 14.1 
uniformly around the shell 12.5 of the beaker 10.6. 

Initially, an area of the rim 14. 1 adjoining the hole 13. 1 is crimped parallel with 
the longitudinal axis 25 of the beaker 10.6 by means of the two tools 50 and 55 and is 
thereafter shaped in the form of an arc of a circle by means of tool 60 and 65. In this case 
the tools 60 and 65 are matched in the form of a semicircle in the facing corner areas, as 
shown in Figs. 10 and 1 1. 

As Fig. 12 shows, the finished front end 1 1 .5 of the beaker is held by the tool 
65, and a tool 70 tapers the end section 18 in the area of the cut-off front face 15 in such a 
way that the diameter of the cover 10.7 in this area is reduced. In the process, the cover 10.7 
is supported in the receiver 19 of the tool 70. The crimped end 17 in the area of the front 
face 1 1.6 not only prevents sharp edges but, together with the tapered end section 18 of the 
shell 12.5, it is used for stabilizing the shaped cover 10.7, so that tensions caused by tensions 
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in the material cannot result in an uncontrolled contraction of the material and impairment 
of the surface of the cover 10.7. 

It is possible in this way to produce in a cost-effective way and without 
worsening the shining surface a one-piece cover 10.7 from a special steel circular blank 10 
in Fig. 1, which is made of a material which can be deep-drawn, as shown in Figs. 13 to 15. 

Here, Fig. 1 3 shows a vertical section through the finished cover 10.7 with the 
crimped drain 17 on the inclined front face 11.6, with the hole 13.2 and the tapered end 
section 18 at the cut-off front end 15. The sectional view also shows the wall thickness of 
the cover 10.7, which is obtained by means of a material which is approximately 1 to 1 .2 mm 
thick, but can compulsorily also have different thicknesses, caused by the various processing 
steps. 

Fig. 14 shows the view into the hollow space formed by the cover 1 0.7, which 
is used as a receiver for the end of a motor vehicle exhaust pipe, from the direction of the 
front face 15. 

Finally, a portion of the crimped circular end 17 is represented in an enlarged 
scale in Fig. 15. 
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1 . A method for producing a cover made of a special steel blank which can 
be deep-drawn and placed on the end of a motor vehicle exhaust pipe, characterized by the 
combination of the method steps directly following each other: 

a) a circular blank (10) is made from a special steel plate, 

b) a cup-shaped beaker (10.1, 10.2, 10.3, 10.4) with a bottom (1 1 .4), which is 
inclined in respect to the longitudinal axis (25) and has a diameter (Dl, D2, D3, D4) which 
is reduced in steps and a shell length (LI, L2, L3, L4) which increases in steps is drawn in 
several deep-drawing operations, 

c) a centered hole (13) with a rim (14) which is ring- shaped toward the shell 
(12.4) is punched into the bottom ( 1 1 .4), 

d) the shell (12.4) is cut vertically in respect to the longitudinal axis (25) of the 
beaker (10.4) to the required length (Lo) and a condensate (16) and/or a fastening hole are 
cut into the shell (12.5), 

e) the rim (14) of the bottom (11.4) is bent-in parallel in respect to the 
longitudinal axis (25) and is subsequently crimped into the beaker (10.6) to form an end (17) 
in the shape of an arc of a circle, and 

f) at the finish the end section (18) on the cut open front (15) of the beaker 
) (10.7) is tapered for decreasing the diameter. 
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2. The method in accordance with claim 1, 
characterized in that 

the transition from the inclined bottom ( 1 1 . 1 to 1 1 .6) to the shell ( 1 2 . 1 to 1 2 . 5) 
of the various deep-drawing steps is always rounded. 

3. The method in accordance with claim 1 or 2 y 
characterized in that 

the bottom (1 LI to 1 1.6) in respect to the shell (12. 1 to 12.5) of the various 
deep-drawing steps is inclined on a diameter of approximately 70° or 1 10° in relation to the 
longitudinal axis (25). 



4. The method in accordance with one of claims 1 to 3, 
characterized in that 

cutting off the shell (12.4) to the required length (Lo) and cutting the 
condensate drain opening (16) and/or the fastening hole are performed together. 

5. The method in accordance with one of claims 1 to 4, 
characterized in that 

the bore (13) in the bottom (1 1.5) is shaved (13.1) prior to crimping the end 
(15) in the shape of an arc of a circle. 
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6. A cover, produced in accordance with the method of claims 1 to 5, 
characterized in that 

it is embodied to be of one piece and sleeve-shaped, wherein a front face 
(1 1.6), which is inclined in respect to the longitudinal axis (25), is provided with an end (17) 
which is crimped in the shape of an arc of a circle, and wherein the other front face (15) 
which extends perpendicularly in respect to the longitudinal axis (25) in the adjoining section 
(18) has a diameter which is smaller than the diameter (D4) of the remaining shell (12.4). 

7. The cover in accordance with claim 6, 
characterized in that 

the shell (12.4) is provided with an opening (16) and/or a bore. 



VO-665 



10 



II 



WO 03/069 140 



COPY 

PCT/EP03/01290 



New Claims 

1 . A method for producing a cover made of a special steel blank which can 
be deep-drawn and placed on the end of a motor vehicle exhaust pipe, characterized by the 
combination of the method steps directly following each other: 

a) a circular blank (10) is made from a special steel plate, 

b) cup-shaped beakers (10. 1, 10.2, 103, 10.4) with a bottom (1 1.4), which is 
inclined in respect to the longitudinal axis (25), wherein the diameters (Dl, D2, D3, D4) are 
uniform over the entire shell length (LI, L2, L3, L4), but are more and more decreased, and 
the shell lengths (LI, L2, L3, L4), however, are more and more increased, are drawn in 
several deep-drawing operations, 

c) a centered hole (13) with a rim (14) which is ring- shaped toward the shell 
(12.4) is punched into the bottom (1 1 .4), 
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d) the shell (12,4) is cut vertically in respect to the longitudinal axis (25) of the 
beaker ( 1 0.4) to the required length (Lo) and a condensate drain opening (16) and a fastening 
hole are cut into the shell (12.5), 

e) the rim (14) of the bottom (11.4) is bent-in parallel in respect to the 
longitudinal axis (25) and is subsequently crimped into the beaker (10.6) to form an end (17) 
in the shape of an arc of a circle, and 

f) at the finish the end section (18) on the cut open front (15) of the beaker 
(10.7) is tapered for decreasing the diameter. 

2. The method in accordance with claim 1, 
characterized in that 

the transition from the inclined bottom ( 1 1 . 1 to i 1 .6) to the shell ( 12. 1 to 12.5) 
of the various deep-drawing steps is always rounded. 

3. The method in accordance with claim 1 or 2, 
characterized in that 

the bottom (1 1.1 to 1 L6) in respect to the shell (12. 1 to 12.5) of the various 
deep-drawing steps is inclined on a diameter of approximately 70° or 1 10° in relation to the 
longitudinal axis (25). 
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4. The method in accordance with one of claims 1 to 3, 
characterized in that 

cutting off the shell (12.4) to the required length (Lo) and cutting the 
condensate drain opening (16) and/or the fastening hole are performed together. 



5. The method in accordance with one of claims 1 to 4, 
characterized in that 

the bore (13) in the bottom (1 1.5) is shaved (13.1) prior to crimping the end 
(15) in the shape of an arc of a circle. 

6. A cover, produced in accordance with the method of claims 1 to 5, 
characterized in that 

crimped in the shape of an arc of a circle, and wherein the other front face (15) 
which extends perpendicularly in respect to the longitudinal axis (25) in the adjoining section 
(18) has a diameter which is smaller than the diameter (D4) of the remaining shell (12.4). 
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New Specification Section 
(replaces page 2 to 7) 

It is the object of the invention to provide a method of the type mentioned at 
the outset, by means of which such covers can be produced in one piece without welding 
work and without the finished cover experiencing impairments which make the cover less 
valuable or even turn it into waste. 

In accordance with the invention, this object is attained by the combination of 
the following method steps which follow each other directly: 

a) a circular blank (10) is made from a special steel plate, 

b) cup-shaped beakers (10.1, 10.2, 10.3, 10.4) with a bottom (1 1.4), which is 
inclined in respect to the longitudinal axis (25), wherein the diameters (Dl, D2, D3, D4) are 
uniform over the entire shell length (LI, L2, L3, L4), but are more and more decreased, and 
the shell lengths (LI, L2, L3, L4), however, are more and more increased, are drawn in 
several deep-drawing operations, 

c) a centered hole (13) with a rim (14) which is ring- shaped toward the shell 
(12.4) is punched into the bottom (1 1.4), 
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d) the shell ( 1 2.4) is cut vertically in respect to the longitudinal axis (25) of the 
beaker (1 0.4) to the required length (Lo) and a condensate drain opening ( 1 6) and a fastening 
hole are cut into the shell (12.5), 

e) the rim (14) of the bottom (11.4) is bent-in parallel in respect to the 
longitudinal axis (25) and is subsequently crimped into the beaker (10.6) to form an end (17) 
in the shape of an arc of a circle, and 

f) at the finish the end section (18) on the cut open front (15) of the beaker 
(10.7) is tapered for decreasing the diameter. 

In this connection it is crucial that these method steps are performed directly, 
i.e. in short periods of time, one after the other. Since the axial dimension of the cover is 
considerable for a deep-drawing method, the deep-drawing process must take place in several 
deep-drawing steps with diameters decreased in steps and a shell length increased in steps. 
These are followed by the method steps for forming the two open front faces of the cover, 
wherein the crimped rim and the tapered end section of the cut-off shell result in the final 
shape of the cover by means of appropriate method steps. 

In connection with one embodiment care must be taken in the method steps that 
the transition from the inclined bottom to the shell of the various deep-drawing steps is 
always rounded, so that no damage occurs, particularly in the transition area from the bottom 
to the shell of the drawn beaker. 
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Regarding the inclination of the bottom in respect to the longitudinal axis of 
the beaker it is provided that the bottom is inclined in respect to the shell of the various deep- 
drawing steps at a diameter by approximately 70°, or 1 1 0°, in respect to the longitudinal axis. 

So that the front face of the cover facing the motor vehicle, and possible 
openings and/or holes in the shell of the beaker can be cut in a simple manner, an 
embodiment provides that the cutting-off of the shell to the required length and the cutting 
of the condensate drain opening and/or fastening hole are performed together. These method 
steps can be performed together, since they are performed in the same processing direction. 

If it is provided that prior to crimping of the end in the form of an arc of a 
circle the bore in the bottom is shaved, the crimped end of the beveled front of the beaker 
becomes uniform. 

A cover produced in accordance with the invention is distinguished in that it 
is embodied in one piece in a sleeve-like manner, wherein a front end, which is inclined in 
respect to the longitudinal axis, is provided with an end crimped in the shape of an arc of a 
circle, and wherein the other front end extending perpendicularly in respect to the 
longitudinal axis in the adjoining end section has a diameter which is less than the diameter 
of the remaining shell. The crimped end provides stiffening and avoids sharp edges, while 
the tapered end section stabilizes the drawn cover and prevents undesired contractions of the 
material because of tensions occurring in the material. 
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The shell of the sleeve-shaped cover is provided with a condensate drain and 
a fastening hole. 

The invention will be explained in greater detail by means of an exemplary 
embodiment represented in the drawings. Shown are in: 

Fig. 1 , a circular blank as the initial basis for producing a cover made of special 

steel, 

Figs. 2 to 5, four deep-drawing processes for beakers as the pre-products with 
increasingly reduced diameters and increasingly increased shell lengths, 

Fig. 6 and 7, cutting and punching the hole in the bottom of the beaker, 

Fig. 8, cutting the shell of the beaker to size and cutting an opening and/or a 
bore into the shell of the beaker, 

Fig. 9, shaving the hole in the bottom, 

Fig. 10, a tool for the vertical alignment of the rim in the bottom, 
Fig. 1 1, a tool for crimping the rim, 
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Fig. 12, tapering the end section of the shell, 

Fig. 13, a vertical section through the finished cover, 

Fig. 14, a plan view from the front end with the tapered end section on the 
sleeve-shaped cover, and 

Fig. 15, the crimped end of the beveled front end of the finished cover in an 
enlarged partial view. 

The circular blank 10 represented in a lateral view in Fig. 1 is produced, 
preferably cut, from a special steel plate which can be deep-drawn, of a diameter Dl of 190 
mm, for example, and a thickness do of 1 to 1.2 mm, for example. 

In a first deep-drawing process, a beaker 10.1 with an inclined bottom 1 1.1 is 
drawn by means of a deep-drawing process, whose diameter Dl = 1 17.7 mm, and the shell 
12. 1 is brought to a shell length LI . In this case the inclination of the bottom 1 1 .1 in respect 
to the longitudinal axis 25 of the beaker 10.1 on a diameter is 70° or 110°, as shown in Fig. 
2. 

In the following second deep-drawing process, the beaker 10.2 is drawn with 
a smaller diameter D2 = 96.95 mm, but a greater length L2 of the shell 12.1, so that the 
beaker 10.1 in accordance with Fig. 1 has become the beaker 10.2, as shown in Fig. 3. 
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A further, third deep-drawing process follows, in which the beaker 10.2 in 
accordance with Fig. 3 is changed into a beaker 10.3 in accordance with Fig. 4, with a 
diameter D3 = 79.5 mm and a length L3 of the shell. 

The deep-drawing process is ended in a fourth method step, in which finally 
the beaker 10.4 is created with the final diameter D4 = 68.7 mm and a length L4 of the shell 
10.4 in accordance with Fig. 5. The lengths LI to L4 result automatically, since the initial 
circular blank 10 is defined. 

As Figs. 6 and 7 show, the slide is trimmed with a clipping punch 20 and a 
centered hole 13 is punched into the bottom 1 1 .5 with the punch 30, so that an annular rim 
14 remains around the hole 13. 

Fig. 8 shows a cutting tool 40 and a punching tool 50, by means of which the 
length Lo of the shell 12.5 of the beaker 10,5 in accordance with Fig. 7 is shortened to the 
required length, wherein the resultant front face 15 is oriented perpendicularly in respect to 
the longitudinal axis 25 of the beaker 10.6. An condensate drain 16 and a fastening hole are 
punched into the shell 12.5, wherein cutting of the shell 12.6 and punching of the condensate 
drain 16 and the fastening hole can occur simultaneously, since both work directions of the 
processes are the same. 

As Fig. 9 shows, the bore 13.1 can be shaved in order to position the rim 14. 1 
uniformly around the shell 12.5 of the beaker 10.6. 
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Initially,an area of the rim 14.1 adjoining the hole 13.1 is crimped parallel with 
the longitudinal axis 25 of the beaker 10.6 by means of the two tools 50 and 55 and is 
thereafter shaped in the form of an arc of a circle by means of tool 60 and 65. In this case 
the tools 60 and 65 are matched in the form of a semicircle in the facing corner areas, as 
shown in Figs. 10 and 11. 

As Fig. 12 shows, the finished front end 1 1 .5 of the beaker is held by the tool 
65, and a tool 70 tapers the end section 18 in the area of the cut-off front face 15 in such a 
way that the diameter of the cover 1 0.7 in this area is reduced. In the process, the cover 10.7 
is supported in the receiver 19 of the tool 70. The crimped end 17 in the area of the front 
face 11.6 not only prevents sharp edges but, together with the tapered end section 1 8 of the 
shell 12.5, it is used for stabilizing the shaped cover 10.7, so that tensions caused by tensions 
in the material cannot result in an uncontrolled contraction of the material and impairment 
of the surface of the cover 10.7. 

It is possible in this way to produce in a cost-effective way and without 
worsening the shining surface a one-piece cover 10.7 from a special steel circular blank 10 
in Fig. 1, which is made of a material which can be deep-drawn, as shown in Figs. 13 to 15. 
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New Claims 



1 . A method for producing a cover made of a special steel blank which can 
be deep-drawn and placed on the end of a motor vehicle exhaust pipe, characterized by the 
combination of the method steps directly following each other: 

a) a circular blank (10) is made from a special steel plate, 

b) cup-shaped beakers (10.1, 10.2, 10.3, 10.4) with a bottom (1 1.4), which is 
inclined in respect to the longitudinal axis (25), wherein the diameters (Dl , D2, D3, D4) are 
uniform over the entire shell length (LI, L2, L3, L4), but are more and more decreased, and 
the shell lengths (LI, L2, L3, L4), however, are more and more increased, are drawn in 
several deep-drawing operations, 

c) a centered hole (13) with a rim (14) which is ring- shaped toward the shell 
(12.4) is punched into the bottom (1 1.4), 
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d) the shell ( 1 2.4) is cut vertically in respect to the longitudinal axis (25) of the 
beaker (10.4) to the required length (Lo) and a condensate drain opening ( 1 6) and a fastening 
hole are cut into the shell (12.5), 

e) the rim (14) of the bottom (11.4) is bent-in parallel in respect to the 
longitudinal axis (25) and is subsequently crimped into the beaker (10.6) to form an end (17) 
in the shape of an arc of a circle, and 

f) at the finish the end section (18) on the cut open front (15) of the beaker 
(10.7) is tapered for decreasing the diameter. 

2. The method in accordance with claim 1, 
characterized in that 

the transition from the inclined bottom (1 1.1 to 11.6) to the shell (12. 1 to 12.5) 
of the various deep-drawing steps is always rounded. 

3. The method in accordance with claim 1 or 2, 
characterized in that 

the bottom (11.1 to 1 1.6) in respect to the shell (12. 1 to 12.5) of the various 
deep-drawing steps is inclined on a diameter of approximately 70° or 1 10° in relation to the 
longitudinal axis (25). 
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4. The method in accordance with one of claims 1 to 3, 
characterized in that 

cutting off the shell (12.4) to the required length (Lo) and cutting the 
condensate drain opening (16) and/or the fastening hole are performed together. 

5. The method in accordance with one of claims 1 to 4, 
characterized in that 

the bore (13) in the bottom (1 1.5) is shaved (13.1) prior to crimping the end 
(15) in the shape of an arc of a circle. 

6. A cover, produced in accordance with the method of claims 1 to 5, 
characterized in that 

crimped in the shape of an arc of a circle, and wherein the other front face ( 1 5) 
which extends perpendicularly in respect to the longitudinal axis (25) in the adjoining section 
(18) has a diameter which is smaller than the diameter (D4) of the remaining shell (12.4). 
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New Specification Section 
(replaces page 2 to 7) 

It is the object of the invention to provide a method of the type mentioned at 
the outset, by means of which such covers can be produced in one piece without welding 
work and without the finished cover experiencing impairments which make the cover less 
valuable or even turn it into waste. 

In accordance with the invention, this object is attained by the combination of 
the following method steps which follow each other directly: 

a) a circular blank (10) is made from a special steel plate, 

b) cup-shaped beakers (10.1, 10.2, 10.3, 10.4) with a bottom (1 1.4), which is 
inclined in respect to the longitudinal axis (25), wherein the diameters (Dl, D2, D3, D4) are 
uniform over the entire shell length (LI, L2, L3, L4), but are more and more decreased, and 
the shell lengths (LI, L2, L3, L4), however, are more and more increased, are drawn in 
several deep-drawing operations, 

c) a centered hole (13) with a rim (14) f which is ring- shaped toward the shell 
(12.4) is punched into the bottom (1 1.4), 
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d) the shell (12.4) is cut vertically in respect to the longitudinal axis (25) of the 
beaker ( 1 0.4) to the required length (Lo) and a condensate drain opening ( 1 6) and a fastening 
hole are cut into the shell (12.5), 

e) the rim (14) of the bottom (11.4) is bent-in parallel in respect to the 
longitudinal axis (25) and is subsequently crimped into the beaker ( 1 0.6) to form an end ( 1 7) 
in the shape of an arc of a circle, and 

f) at the finish the end section (18) on the cut open front (15) of the beaker 
(10.7) is tapered for decreasing the diameter. 

In this connection it is crucial that these method steps are performed directly, 
i.e. in short periods of time, one after the other. Since the axial dimension of the cover is 
considerable for a deep-drawing method, the deep-drawing process must take place in several 
deep-drawing steps with diameters decreased in steps and a shell length increased in steps. 
These are followed by the method steps for forming the two open front faces of the cover, 
wherein the crimped rim and the tapered end section of the cut-off shell result in the final 
shape of the cover by means of appropriate method steps. 

In connection with one embodiment care must be taken in the method steps that 
the transition from the inclined bottom to the shell of the various deep-drawing steps is 
always rounded, so that no damage occurs, particularly in the transition area from the bottom 
to the shell of the drawn beaker. 
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Regarding the inclination of the bottom in respect to the longitudinal axis of 
the beaker it is provided that the bottom is inclined in respect to the shell of the various deep- 
drawing steps at a diameter by approximately 70°, or 1 1 0°, in respect to the longitudinal axis. 

So that the front face of the cover facing the motor vehicle, and possible 
openings and/or holes in the shell of the beaker can be cut in a simple manner, an 
embodiment provides that the cutting-off of the shell to the required length and the cutting 
of the condensate drain opening and/or fastening hole are performed together. These method 
steps can be performed together, since they are performed in the same processing direction. 

If it is provided that prior to crimping of the end in the form of an arc of a 
circle the bore in the bottom is shaved, the crimped end of the beveled front of the beaker 
becomes uniform. 

A cover produced in accordance with the invention is distinguished in that it 
is embodied in one piece in a sleeve-like manner, wherein a front end, which is inclined in 
respect to the longitudinal axis, is provided with an end crimped in the shape of an arc of a 
circle, and wherein the other front end extending perpendicularly in respect to the 
longitudinal axis in the adjoining end section has a diameter which is less than the diameter 
of the remaining shell. The crimped end provides stiffening and avoids sharp edges, while 
the tapered end section stabilizes the drawn cover and prevents undesired contractions of the 
material because of tensions occurring in the material. 
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The shell of the sleeve-shaped cover is provided with a condensate drain and 
a fastening hole. 

♦ 

The invention will be explained in greater detail by means of an exemplary 
embodiment represented in the drawings. Shown are in: 

Fig. 1 , a circular blank as the initial basis for producing a cover made of special 

steel, 

Figs. 2 to 5, four deep-drawing processes for beakers as the pre-products with 
increasingly reduced diameters and increasingly increased shell lengths, 

Fig. 6 and 7, cutting and punching the hole in the bottom of the beaker, 

Fig. 8, cutting the shell of the beaker to size and cutting an opening and/or a 
bore into the shell of the beaker, 

Fig. 9, shaving the hole in the bottom, 

Fig. 10, a tool for the vertical alignment of the rim in the bottom, 
Fig. 1 1 , a tool for crimping the rim, 
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Fig. 12, tapering the end section of the shell, 

Fig. 13, a vertical section through the finished cover, 

Fig. 14, a plan view from the front end with the tapered end section on the 



sleeve-shaped cover, and 

Fig. 15, the crimped end of the beveled front end of the finished cover in an 
enlarged partial view. 

The circular blank 10 represented in a lateral view in Fig. 1 is produced, 
preferably cut, from a special steel plate which can be deep-drawn, of a diameter Dl of 190 
mm, for example, and a thickness do of 1 to 1 .2 mm, for example. 



drawn by means of a deep-drawing process, whose diameter Dl - 1 17.7 mm, and the shell 
1 2. 1 is brought to a shell length L 1 . In this case the inclination of the bottom 1 1 . 1 in respect 
to the longitudinal axis 25 of the beaker 10. 1 on a diameter is 70° or 1 10°, as shown in Fig. 
2. 



a smaller diameter D2 = 96.95 mm, but a greater length L2 of the shell 12.1, so that the 
beaker 10.1 in accordance with Fig. 1 has become the beaker 10.2, as shown in Fig. 3. 



In a first deep-drawing process, a beaker 10. 1 with an inclined bottom 1 1 . 1 is 



In the following second deep-drawing process, the beaker 10.2 is drawn with 
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A further, third deep-drawing process follows, in which the beaker 10.2 in 
accordance with Fig. 3 is changed into a beaker 10.3 in accordance with Fig. 4, with a 
diameter D3 = 79.5 mm and a length L3 of the shell. 

The deep-drawing process is ended in a fourth method step, in which finally 
the beaker 10.4 is created with the final diameter D4 = 68.7 mm and a length L4 of the shell 
10.4 in accordance with Fig. 5. The lengths LI to L4 result automatically, since the initial 
circular blank 10 is defined. 

As Figs. 6 and 7 show, the slide is trimmed with a clipping punch 20 and a 
centered hole 13 is punched into the bottom 1 1.5 with the punch 30, so that an annular rim 
14 remains around the hole 13. 

Fig. 8 shows a cutting tool 40 and a punching tool 50, by means of which the 
length Lo of the shell 12.5 of the beaker 10,5 in accordance with Fig. 7 is shortened to the 
required length, wherein the resultant front face 15 is oriented perpendicularly in respect to 
the longitudinal axis 25 of the beaker 10.6. An condensate drain 16 and a fastening hole are 
punched into the shell 12.5, wherein cutting of the shell 12.6 and punching of the condensate 
drain 16 and the fastening hole can occur simultaneously, since both work directions of the 
processes are the same. 

As Fig. 9 shows, the bore 13.1 can be shaved in order to position the rim 14.1 
uniformly around the shell 12.5 of the beaker 10.6. 
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Initially,anareaoftherim 14.1 adjoining the hole 13.1 is crimped parallel with 
the longitudinal axis 25 of the beaker 10.6 by means of the two tools 50 and 55 and is 
thereafter shaped in the form of an arc of a circle by means of tool 60 and 65. In this case 
the tools 60 and 65 are matched in the form of a semicircle in the facing corner areas, as 
shown in Figs. 10 and 11. 

As Fig. 12 shows, the finished front end 1 1 .5 of the beaker is held by the tool 
65, and a tool 70 tapers the end section 18 in the area of the cut-off front face 15 in such a 
way that the diameter of the cover 10.7 in this area is reduced. In the process, the cover 10.7 
is supported in the receiver 19 of the tool 70. The crimped end 17 in the area of the front 
face 1 1 .6 not only prevents sharp edges but, together with the tapered end section 1 8 of the 
shell 12.5, it is used for stabilizing the shaped cover 10.7, so that tensions caused by tensions 
in the material cannot result in an uncontrolled contraction of the material and impairment 
of the surface of the cover 10.7. 

It is possible in this way to produce in a cost-effective way and without 
worsening the shining surface a one-piece cover 10.7 from a special steel circular blank 10 
in Fig. 1, which is made of a material which can be deep-drawn, as shown in Figs. 13 to 1 5. 
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Verfahren zum Herstellen einer auf das Ende eines Kraftfahrzeug-Auspuffrohres 
aufsetzbaren Blende und eine nach dem Verfahren hergestellte Blende 

Die Erfindung betrifft ein Verfahren zum Herstellen einer auf das Ende eines 
Kraftfahrzeug-Auspuffrohres aufsetzbaren Blende aus tiefziehfahigem Edelstahl- 
Zuschnitt und eine nach dem Verfahren hergestellte Blende. 

Derartige Blenden dienen als Zierstuck auf dem an der Ruckseite eines Kraft- 
fahrzeuges vorstehenden Ende des Auspuffrohres. Aus diesem Grunde kommt es 
entscheidend auf das nichtrostende Ausgangsmaterial Edelstahl und auf das 
Aussehen der Oberflache der Blende an. 

Bekannte Blenden dieser Art werden in der Regel aus einem Edelstahl-Zuschnitt zu 
dem hulsenfdrmigen Korper gebogen und an der Stofc-Stelle auf dem Mantel- 
umfang zusammengeschweifct. Dies bedingt einen erheblichen Arbeitsaufwand, 
insbesondere bei der Herstellung und Nacharbeit fur die Schweifcnaht. Die Folge 
davon ist, dass derartig hergestellte Blenden sehr teuer sind. 



BESTATIGUNGSKOPIE 



WO 03/069140 PCT/EP03/01290 



Es ist Aufgabe der Erfindung, ein Verfahren der eingangs erwahnten Art zu schaf- 
fen, mit dem derartige Blenden ohne Schwei&arbeiten einstuckig hergestellt wer- 
den konnen, ohne dass die fertig hergestellte Blende Beeintrachtigungen erfahrt, 
die die Blende als minderwertig oder gar als Ausschuss werden lasst. 

Diese Aufgabe wird nach der Erfindung durch die Kombination folgender un- 
mittelbar aufeinanderfolgender Verfahrensschritte gelost: 

a) aus Edelstahlblech wird eine Ronde (10) hergestellt, 

b) in mehreren Tiefziehvorgangen wird ein topfartiger Becher (10.1; 10.2; 
10.3; 10.4) mit gegenuberder Langsachse (25) geneigtem Boden (1 1 .4) mit 
stufig abnehmendem Durchmesser (D1, D2, D3, D4) und stufig zunehmen- 
der Mantellange (L1, L2, L3, L4) gezogen, 

c) in den Boden (1 1 .4) wird ein zentrisches Loch (13) mit zum Mantel (12.4) 
hin ringfdrmigem Rand (14) eingestanzt, 

d) der Mantel (12.4) wird senkrecht zur Langsachse (25) des Bechers (10.4) 
auf die geforderte Lange (Lo) abgeschnitten und in den Mantel (12.5) wird 
ein Kondensat (16) und/oder ein Befestigungsloch eingebracht, 

e) der Rand (14) des Bodens (1 1.5) wird parallel zur Langsachse (25) eingebo- 
gen und anschlielSend zu einem kreisbogenfdrmigen Abschluss (17) in den 
Becher (10.6) eingerollt und 

f) zum Schluss wird der Endabschnitt (18) auf der geschnittenen offenen 
Stirnseite (15) des Bechers (10.7) zur Verringerung des Durchmessers 
eingezogen. 
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Entscheidend ist dabei in erster Lime, dass diese Verfahrensschritte unmittelbar, 
d.h. in kurzen Zeitabstanden, aufeinanderfolgend durchgefuhrt werden. Da die 
axiale Abmessung der Blende doch beachtlich fiir das Tiefziehverfahren ist, muss 
der Tiefziehvorgang in mehreren Tiefziehschritten mit stufig abnehmendem Durch- 
messer und stufig zunehmender Mantellange erfolgen. Dann schliefSen sich die 
Verfahrensschritte zur Ausbildung der beiden offenen Stirnseiten der Blende an, 
wobei der eingerollte Rand und der eingezogene Endabschnitt des abgeschnittenen 
Mantels mit entsprechenden Verfahrensschritten zur endgultigen Form der Blende 
fuhren. 

Nach einer Ausgestaltung ist bei den Verfahrensschritten darauf zu achten, dass 
der Ubergang vom geneigten Boden zu dem Mantel der verschiedenen Tiefzieh- 
schritte stets abgerundet wird, damit gerade im Ubergangsbereich vom Boden zum 
Mantel des gezogenen Bechers keine Beschadigungen auftreten. 

Fur die Neigung des Bodens gegenuber der Langsachse des Bechers wird vor- 
gesehen, dass der Boden zu dem Mantel der verschiedenen Tiefziehschritte auf 
einem Durchmesser etwa mit 70° bzw. 1 10° zur Langsachse geneigt wird. 

Damit die dem Kraftfahrzeug zugekehrte Stirnseite der Blende und eventuelle 
Durchbruche und/oder Locher in dem Mantel des Bechers auf einfache Weise 
eingebracht werden konnen, sieht eine Ausgestaltung vor, dass das Abschneiden 
des Mantels auf die geforderte Lange und das Einbringen des Kondensat-Ablauf- 
durchbruches und/oder Befestigungsloches zusammen durchgefuhrt werden. Diese 
Verfahrensschritte konnen gemeinsam vorgenommen werden, da sie in der glei- 
chen Bearbeitungsrichtung erfolgen. 
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1st vorgesehen, dass vor dem Einrollen des kreisbogenformigen Abschlusses die 
Bohrung im Boden nachgeschnitten wird, dann wird der eingerollte Abschluss der 
abgeschragten Stirnseite des Bechers gleichmafcig. 

Eine nach dem Verfahren hergestellte Blende ist dadurch gekennzeichnet, dass sie 
einstuckig hulsenformig ausgebildet ist, wobei eine zur Langsachse geneigte 
Stirnseite mit einem kreisbogenformig eingerollten Abschluss versehen ist und 
wobei die andere senkrecht zur Langsachse stehende Stirnseite im anschlie&enden 
Endabschnitt einen Durchmesser aufweist, der kleiner ist als der Durchmesser des 
ubrigen Mantels. Der eingerollte Abschluss bringt eine Versteifung und vermeidet 
scharfe Kanten, wahrend der eingezogene Endabschnitt die gezogene Blende 
stabilisiert und unerwunschte Materialruckstellungen aufgrund von im Material 
auftretenden Spannungen verhindert. 

Der Mantel der hulsenfdrmigen Blende ist mit einem Durchbruch und/oder Boh- 
rung versehen, die als Kondensat-Ablauf oder zur Verbindung der Blende mit dem 
Auspuffrohr verwendet werden konnen. 

Die Erfindung wird anhand eines in den Zeichnungen dargestellten Ausfuhrungs- 
beispiels naher erlautert. Es zeigen: 

Fig. 1 eine Ronde als Ausgangsbasis fur die Herstellung einer Edel- 

stahl-Blende, 

Fig. 2 bis 5 vier Tiefziehvorgange fur Becher als Vorprodukte mit stufig 
reduzierten Durchmessern und stufig zunehmenden Mantellan- 
gen, 
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Fig. 6 und 7 Beschneiden und Stanzen des Loches im Boden des 

Bechers, 

Fig. 8 Ablangen des Mantels des Bechers und Einbringen eines 

Durchbruches und/oder einer Bohrung in den Mantel des 
Bechers, 



Fig. 9 Nachschneiden des Loches im Boden, 

Fig. 10 Werkzeug zum vertikalen Ausrichten des Randes im 

Boden, 

Fig. 11 Werkzeug zum Einrollen des Randes, 

Fig. 12 Einziehen des Mantel-Endabschnittes, 

Fig. 13 im Vertikalschnitt die fertiggestellte Blende, 

Fig. 14 die Ansicht von der Stirnseite mit dem eingezogenen 

Endabschnitt in die hulsenformige Blende und 

Fig. 15 in vergroBerter Teilansicht den eingerollten Abschluss 



der abgeschragten Sitrnseite der fertiggestellten Blende. 



Die in Fig. 1 in Seitenansicht gezeigte Ronde 10 wird aus tiefziehfahigem Edel- 
stahlblech mit einem Durchmesser D1 von z. B. 190 mm und einer Starke do von 
z.B. 1 bis 1,2 mm hergestellt, vorzugsweise geschnitten. 
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In einem ersten Tiefziehvorgang wird aus der Ronde 10 ein Becher 10.1 mit 
geneigtem Boden 11.1 gezogen, der im Durchmesser auf D1 = 1 1 7,7 mm und in 
der Mantellange L1 des Mantels 12.1 gebracht wird. Dabei ist die Neigung des 
bodens 11.1 zur Langsachse 25 des Bechers 10.1 auf einem Durchmesser 70° 
bzw. 1 10°, wie Fig. 2 zeigt. 

Im anschliefcenden zweiten Tiefziehvorgang wird der Becher 10.2 mit einem 
kleineren Durchmesser D2 = 96, 95 mm, jedoch grofcerer Lange L2 des Man- 
tels 12.2 gezogen, so dass der Becher 10.1 nach Fig. 1 zum Becher 10.2 ge- 
worden ist, wie Fig. 3 zeigt. 

Es folgt ein weiterer, dritter Tiefziehvorgang, in dem der Becher 10.2 nach Fig. 3 
zu einem Becher 10.3 nach Fig. 4 mit einem Durchmesser D3 = 79,5 mm und 
einer Lange L3 des Mantels 12.3 verandert wird. 

Der Tiefziehprozess wird in einem vierten Verfahrensschritt beendet, in dem 
schliefclich ein Becher 10.4 mit dem Enddurchmesser D4 = 66,7 mm und einer 
Lange L4 des Mantels 12.4 nach Fig. 5 entsteht. Die Langen L1 bis L4 ergeben 
sich automatisch, da die Ausgangsronde 10 definiert ist. 

Wie die Fig. 6 und 7 zeigen, wird mit einem Schneidstempel 20 der Schieber 
beschnitten und mit dem Stanzstempel 30 in den Boden 11.5 ein zentrisches Loch 
13 eingestanzt, so dass um das Loch 13 ein ringformiger Rand 14 stehen bleibt. 

Die Fig. 8 zeigt ein Schneidwerkzeug 40 und ein Stanzwerkzeug 50, mit denen der 
Mantel 12.5 des Bechers 10.5 nach Fig. 7 in der Lange Lo auf das geforderte Mafc 
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gekurzt wird, wobei die erhaltene Stirnseite 1 5 senkrecht zu der Langsachse 25 
des Bechers 10.6 gerichtet ist. In den Mantel 12.5 wird ein Durchbruch 16 
und/oder eine Bohrung eingestanzt, wobei das Abschneiden des Mantels 1 2.6 und 
das Stanzen des Durchmessers 16 und/oder der Bohrung gleichzeitig erfolgen 
kann, da beide Arbeitsrichtungen der Vorgange gleich verlaufen. 

Wie Fig. 9 zeigt, kann die Bohrung 13.1 nachgeschnitten werden, um den Rand 
14.1 gleichformig um den Mantel 12.5 des Bechers 10.6 zu positionieren. 

Mit den beiden Werkzeugen 50 und 55 wird zunachst ein dem Loch 13.1 be- 
nachbarter Bereich des Randes 14.1 parallel zur Langsachse 25 des Bechers 10.6 
eingebogen und dann anschlielSend mit Werkzeugen 60 und 65 kreisbogenformig 
geformt. Dabei sind die Werkzeuge 60 und 65 in den zugekehrten Eckbereichen 
halbkreisformig aufeinander angepasst, wie die Fig. 10 und 11 zeigen. 

Wie Fig. 1 2 zeigt, wird die fertige Stirnseite 1 1 .5 des Bechers mit dem Werkzeug 
65 gehalten und ein Werkzeug 70 zieht den Endabschnitt 18 im Bereich der 
abgeschnittenen Stirnseite 15 so ein, dass der Durchmesser der Blende 10.7 in 
diesem Bereich verkleinert ist. Dabei stutzt sich die Blende 10.7 in der Aufnahme 
19 des Werkzeuges 70 ab. Der eingerollte Abschluss 17 im Bereich der Stirnseite 
11.6 vermeidet nicht nur scharfe Kanten, sondern dient in Verbindung mit dem 
eingezogenen Endabschnitt 1 8 des Mantels 1 2.5 der Stabilisierung der verformten 
Blende 10.7, so dass die durch Spannungen im Material entstehenden Spannungen 
zu keiner unkontrollierbaren Materialruckstellung mit Beeintrachtigung der Ober- 
flache der Blende 10.7 ftihren. 

Auf diese Weise kann aus einer Edelstahl-Ronde 10 der Fig. 1 aus tiefziehfahigem 
Material eine einstiickige Blende 10.7 in kostengunstiger Weise ohne Verschlech- 
terung der glanzenden Oberflache hergestellt werden, wie sie in den Fig. 13 bis 1 5 
gezeigt ist. 
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Dabei zeigt die Fig. 13 einen Vertikalschnitt durch die fertige Blende 1 0.7 mit dem 
eingerollten Abfluss 17 an der geneigten Stirnseite 1 1.6 mit dem Loch 13.2 und 
dem eingezogenen Endabschnitt 18 an der abgeschnittenen Stirnseite 15. Der 
Schnitt lasst auch die Wandstarke der Blende 10.7 erkennen, die mit einem etwa 
1 bis 1,2 mm starken Material erhalten wird und zwangsweise auch unterschied- 
lich stark sein kann, was durch die verschiedenen Bearbeitungsvorgange bedingt 
ist. 

Fig. 14 zeigt die Ansicht in den von der Blende 10.7 gebildeten Hohlraum von der 
Stirnseite 15 aus gesehen, der als Aufnahme des Endes eines Kraftfahrzeug- 
Auspuffrohres dient. 

SchlieBlich ist in Fig. 15 ein Teil des eingerollten kreisformigen Abschlusses 17 in 
vergrdfcertem MaBstab dargestellt. 
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Anspruche 



1 . Verfahren zum Herstellen einer auf das Ende eines Kraftfahrzeug-Auspuff- 
rohres aufsetzbaren Blende aus tiefziehfahigem Edelstahl-Zuschnitt, gekenn- 
zeichnet durch die Kombination der unmittelbar aufeinanderfolgenden Ver- 
fahrensschritte: 

a) aus Edelstahlblech wird eine Ronde (10) hergestellt, 

b) in mehreren Tiefziehvorgangen wird ein topfartiger Becher (10.1; 
10.2; 10.3; 10.4) mit gegenuber der Langsachse (25) geneigtem 
Boden (11.4) mit stufig abnehmendem Durchmesser (D1, D2, D3, 
D4) und stufig zunehmender Mantellange (L1, L2, L3, L4) gezogen, 

c) in den Boden (1 1 .4) wird ein zentrisches Loch (13) mit zum Mantel 
(12.4) hin ringformigem Rand (14) eingestanzt, 

d) der Mantel (12.4) wird senkrecht zur Langsachse (25) des Bechers 
(10.4) auf die geforderte Lange (Lo) abgeschnitten und in den Mantel 
(1 2.5) wird ein Kondensat (16) und/oder ein Befestigungsloch einge- 
bracht, 
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e) der Rand (14) des Bodens (11.5) wird parallel zur Langsachse (25) 
eingebogen und anschliefSend zu einem kreisbogenformigen Abschlu- 
ss (17) in den Becher (10.6) eingerollt und 

f) zum Schluss wird der Endabschnitt (18) auf der geschnittenen offe- 
nen Stirnseite (15) des Bechers (10.7) zur Verringerung des Durch- 
messers eingezogen. 



2. Verfahren nach Anspruch 1, 
dadurch gekennzeichnet, 

dass der Ubergang vom geneigten Boden (11.1 bis 11.6) zu dem Mantel 
(12.1 bis 12.5) der verschiedenen Tiefziehschritte stets abgerundet wird. 



3. Verfahren nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, 

dass der Boden (11.1 bis 11.6) zu dem Mantel (12.1 bis 12.5) der ver- 
schiedenen Tiefziehschritte auf einem Durchmesser etwa mit 70° bzw. 
1 10° zur Langsachse (25) geneigt wird. 



4. Verfahren nach einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, 

dass das Abschneiden des Mantels (1 2.4) auf die geforderte Lange (Lo) und 
das Einbringen des Kondensat-Ablaufdurchbruches (16) und/oder Befesti- 
gungsloches zusammen durchgefuhrt werden. 

5. Verfahren nach einem der Anspruche 1 bis 4, 
dadurch gekennzeichnet, 

dass vor dem Einrollen des kreisbogenformigen Abschlusses (15) die Boh- 
rung (13) im Boden (11.5) nachgeschnitten wird (13.1). 
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6. Blende, hergestellt nach dem Verfahren der Anspruche 1 bis 5, 
dadurch gekennzeichnet, 

dass sie einstuckig hulsenformig ausgebildet ist, wobei eine zur Langsachse 
(25) geneigte Stirnseite (11.6) mit einem kreisbogenformig eingerollten 
Abschluss (17) versehen ist und wobei die andere senkrecht zur Langsachse 
(25) stehende Stirnseite (15) im anschliefcenden Endabschnitt (18) einen 
Durchmesser aufweist, der kleiner ist als der Durchmesser (D4) des ubrigen 
Mantels (12.4). 

7. Blende nach Anspruch 6, 
dadurch gekennzeichnet, 

dass der Mantel ( 1 2.4) mit einem Durchbruch ( 1 6) und/oder Bohrung verse- 
hen ist. 



